Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.038; wR factor = 0.105; data-to-parameter ratio = 16.0.
In the title hydrated salt, C 16 H 38 N 4 2+ Á2ClO 4 À ÁH 2 O, the dication is protonated at the diagonally opposite N atoms proximate to the -C(CH 3 ) 2 -groups. Within the cavity, there are two ammonium-amine N-HÁ Á ÁN hydrogen bonds. Supramolecular layers are formed in the crystal packing whereby the water molecule links two perchlorate anions, and the resultant aggregates are connected to the dications via N-HÁ Á ÁO hydrogen bonds. Layers, with an undulating topology, stack along the a axis being connected by C-HÁ Á ÁO interactions.
Related literature
For background to macrocyclic complexes, see: Hazari et al. (2010) . For related structures, see: Hazari et al. (2008) . For the synthesis of the macrocyclic ligand, see: Busch et al. (1971) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010). (Hazari et al., 2008; Hazari et al., 2010) , crystals of the title hydrated salt, (I), were isolated and characterized crystallographically.
sup-1
In (I), Fig. 1 , the crystallographic asymmetric unit comprises a dipositive cation with the charge balance provided by two ClO 4 -ions, and is completed by a water molecule of hydration. Crystallography shows that protonation has occurred at diagonally opposite N atoms that are proximate to the C atom carrying two methyl substituents. A similar pattern of protonation was observed in the octa-methyl analogues characterized as the nitrate and acetate salts, the latter as a trihydrate (Hazari et al., 2008) . Within the cavity, there are two N-H···N hydrogen bonds where the donor hydrogen is bound to an ammonium centre, Fig. 2 . The layers have a zigzag topology and stack along the a axis with the major interactions between them being of the type C-H···O, Fig. 3 and Table 1 .
Experimental
The compound 5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetra-1,8-decadiene. 1.5U equiv (O) or 1.2U equiv (N). 
Computing details

Figure 1
The molecular structure of the constituents of (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probability level. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Symmetry codes: (i) x, y+1, z; (ii) −x+1, −y+2, −z+1; (iii) −x+1, −y+1, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
